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Humidity is a measure of the water vapor content of the air. The
humidity may be expressed as vapor pressure, absolute humidity, spe-
cific humidity, relative humidity, mixing ratio or dew point temper-
ature, The most widely used, and possibly the best understood, of
these terms is relative humidity., The relative humidity is the ratio,
expressed in percent, of the actual water vapor in the air to the
amount required to saturate the air at the existing temperature.

The capacity of the air to hold water vapor increases with an increase
in temperature. The relative humidity therefore decreases with an
increase in temperature when there is no change in the water vapor
content of the air or in the atmospheric pressure. The effect of
temperature on relative humidity is shown by the data in Table 1.
Starting with saturation, or 100 percent relative humidity, at several
temperatures, this table shows what happens to the relative humidity
when the temperature is increased by 10° intervals. These are the
changes that would occur with no changes in water vapor content of the
air or in the atmospheric pressure, Although these conditions seldom,
if ever, occur in nature, the table illustrates the important effect
that. changes in temperature have on relative humidity,

Many requests for information on relative humidity are received by

the Weather Bureau., This is not surprising when the effect of humid-
ity on human comfort and well-being is considered. Those suffering
from certain types of diseases are especially sensitive to humidity
and changes in humidity. Relative humidity is also important in poultry
and livestock production and may be a factor in the growth and develop-
ment of field crops. The incidence and spread of certain fungi, dis-
eases and insects are often directly related to relative humidity.

Many manufacturing processes, especially in the textile industry, are
affected by relative humidity. This report is prepared with the hope
that it will be useful in answering some of the requests for informa-
tion on relative humidity in Georgia.

Relative humidity is measured and recorded by the Weather Bureau at
only a few places in Georgia. This is not too great a problem, however,
since the variation from one part of the State to another is compara-
tively small, on the average. For example, the diurnal, or daily,
variation at any one place is much larger than the variation from one
part of the State to another, This large daily variation is, of course,
related to the large daily temperature variation but is inverse to the
temperature variation; that is, the relative humidity is highest in

the early morning when the temperature is lowest and is lowest in mid-
afternoon when the temperature is highest. Seasonal variations of rel-
ative humidity at any one place are also small when compared with diurnal

variations,
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Table 2 shows the average hourly relative humidity by season
for several Georgia cities. An examination of the data pre-
sented in this table makes possible several interesting state-
ments:

1. The average diurnal, or daily, range of relative
humidity is greater than 30 percent at all report-
ing stations and in all seasons, except in Atlanta
and Athens where it is 24 and 26 percent respectlve-
ly in winter.

2. Daily ranges are largest in fall, when they reach
43 percent at Macon and Augusta, and are smallest
in wlnter

3. The average relative humidity is highest in summer
and, for most of the day, lowest in spring.

4, Hourly averages are highest from 5 to & a.m., when
they reach the low 90's in all areas in summer, and
are lowest from 2 to 4 p.m. when spring averages are
only 50 percent, or less, in all areas.

5. Averages are slightly higher in the coastal area
during most hours and in all seasons than in other
parts of the State., However, for a few hours around
midday, averages are higher at Athens and Atlanta,
in both summer and winter, than at Savannah,

6, The greatest difference between any two stations
at any one time is only 13 percent. This occurs at
6 to 7 p.m. between Savannah and Macon. Surpisingly,
the statewide range is only 2 percent at one or more
hours during each season and is less than 5 percent
for several morning hours of each season.

The duration, or percentage frequency, of relative humidity be-
low, or above, certain values is of importance in some opera-
tions. Table 3 shows, for the same locations given in Table 2,
the percent of time, by season, that the relative humidity is
below 30%, 50%, 70%, 80% and 90% respectively. Since some acti-
vities are confined to daytime, percentages are shown separately
for all hours and for daytime hours (7 a.m. to 6 p.m.). The
comparatively small variation from one place to another, espe-
cially during daytime hours, is again noteworthy.

The percent of time that the relative humidity is between. suc-
cessive values shown at the top of the Table is easily deter-
mined by subtraction. For example, the daytime relative humi-
dity at Athens during spring is between 50% and 70%, 26 percent
of the time, (64 minus 38).

The importance, from a comfort standpoint, of the simultaneous
occurrence of certain temperature-relative humidity values is
well known, especially to those suffering from arthritic or
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respiratory ailments., The combination of these elements may also be
a factor in manufacturing processes as well as industrial and agri-
cultural operations. Table 4 gives the frequency of hourly occurrences
of certain temperature-humidity combinations for Atlanta, Augusta,
Macon and Savannah, Temperatures are shown by 5-degree intervals and
the relative humidity breakdown is the same as in Table 3. To show
the seasonal variation in temperature-relative humidity occurrences,
Table 4 has been prepared for the middle month of each season--
January, April, July and October. Total occurrences of relative humi-
dity and temperature within each interval, and for the period of
record, are shown at the bottom and right side of the Table, respec-
tively. The periods of record are 1956-1961 for Macon and 1951-

1960 for the other three places. The percent of the time that the
relative humidity and temperature fell within each table interval,

as well as the accunulated percent, i1s also shown at the bottom and
the right side of the Table. The accumulated line, or column, will
show at a glance the percent of time that relative humidity or tem-
perature was above, or below, the values in the tablie headings.

The number of occurrences of, or the percent of the time with, temper-
ature and relative humidity below, or above, the values in the Table
headings, can easily be obtained from Table 4. For example to deter-
mine the number of hourly occurrences of both temperature less than
85° and relative humidity less than 80%, add table entries in, and
above, the temperature line 80-84° and in, and to the left of, the
relative humidity column 70-79%. For Atlanta during July, this total
is 2684 hours for the 10 year period, or 36 percent of the time,
{Table 4 C).

Although relative humidity is regularly recorded at only a few places

in Georgia, satisfactory estimates of averages or frequencies for other
places over the State can be interpolated from the above tables. Ex-
cept for diurnal variations, large changes in temperature and moisture
content, the major controls of relative humidity, occur only with changes
in air masses. The geographic dimensions of air masses are such that
large areas of the State are usually under the influence of the same

air mass. It is for this reason that relative humidity averages and
frequencies show only small variations over large areas,

Additional information on Georgia's climate may be obtained from
the office -of Weather Bureau State Climatologist, Agricultural
Engineering Center, University of Georgia, Athens, Georgia 30601.



TABLE 1.

Temp. °F
30°
40°
50°
60°
70°
80°
90°

100°

Changes in Relative Humidity With Changes in Tempera-

ture Without Changes in Vapor Content or Pressure

Relative Humidity in Percent

100
66
43
32
22

16

100

68

47

33

24

17

100

69

49

35

25

19

100
71
51
37

27

100

72

52

38

100

73

53

100

74
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